SUMMARY A case of meconium ileus equivalent in a 25-year-old woman with cystic fibrosis is reported and the pathology of this condition is described. On gross examination the lumen of the terminal ileum was completely obstructed by a mass of inspissated faecal material with a puttylike consistency. The Recent reviews from large cystic fibrosis (CF) clinics in the USA estimate that up to 20% of sufferers over the age of 12 yr may be affected at some stage.3 The greatly improved life expectancy of patients with CF over the past two decades5 means that this type of intestinal obstruction is being seen with increasing frequency, often away from specialist paediatric hospitals. If meconium ileus equivalent is diagnosed clinically, it can usually be treated medically.6 Thus many pathologists in the UK are not familiar with the surgical pathology of this condition, details of which in standard British textbooks are extremely scanty.7'8 We present a case of meconium ileus equivalent showing the characteristic pathological changes.
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Case report
A 25-year-old woman presented with a forty hour history of colicky lower abdominal pain associated with copious vomiting. The pain was localised, nonradiating with no precipitating or relieving factors. She had been diagnosed as suffering from CF in Accepted for publication 29 June 1983 childhood, and had secondary bronchiectasis and steatorrhoea. An oral contraceptive was her only medication, although Pancrex V had been taken up until two months before admission.
On examination the patient appeared toxic; she was pyrexial, temperature 37-8°C, with a pulse rate of 104/min. The abdomen was distended and tympanic and palpation elicited great discomfort in the right iliac fossa, with local guarding and rebound tenderness. Bowel sounds were present and normal in character. 
MICROSCOPIC FEATURES
Sections from both the terminal ileum and the colon showed a striking picture. The mucosal crypts were dilated and plugged with abundant mucoid secretion which in places had a laminated appearance (Fig. 3 ). There was a thick layer of mucus, admixed with faecal material, overlying the surface of the superficial epithelium. This was particularly marked in the small intestine at the base of the mucosal folds, ;. %i resulting in compression and distortion of the villi (Fig. 4) . Many of the goblet cells were enlarged and distended. Mucin histochemistry revealed greatly increased amounts of extracellular mucus. A combination of acid and neutral mucin was seen in the terminal ileum and in the region of the ileocaecal valve. The acidic mucin was predominantly sialomucin although foci of sulphomucin positivity were also seen. The appendix and ascending colon showed acidic mucin which was rich in sulphomucin. The terminal ileum, appendix and colon all showed the presence of o-acetylated sialomucin (Table 2 ). In addition to the glandular abnormalities, the mucosa also showed focal lymphoid hyperplasia. There was a mild, diffuse increase in the chronic inflammatory cell content of the lamina propria together with a moderate rise in the number of eosinophils. No crypt abscesses or granulomata were noted and there was no ulceration. Parasites were not identified in any area. These mucosal changes, although present throughout the specimen, were rather patchy in the colon and in the proximal part of the ileum. The submucosa was congested and oedematous but showed no other abnormality. In sections stained with haematoxylin, fine granules of yellowbrown pigment were seen within smooth muscle cells in the muscularis propria. Special stains showed that these were composed of lipofuscin; they were autofluorescent and stained with PAS, PAS/ diastase, Sudan black, Masson fontana, Schmorl's and with basic fuchsin in the long Ziehl-Neelsen technique, but not with Perls' (Fig. 5) . These stains also revealed a few granules of lipofuscin in the muscularis mucosae which were not apparent in the haematoxylin and eosin preparations. No lipofuscin was noted in the walls of blood vessels. Apart from the presence of pigment, the muscle was normal. The serosal vessels were congested but there was no associated peritonitis.
The appendicular lumen was filled with inspissated mucus and faeces, similar to that noted in the main specimen. At that time meconium ileus equivalent was considered to be rare, and in 1964 Snyder et al could only find 19 reported cases.'5 However it is now realised that acute intestinal obstruction due to faecal impaction is far from uncommon in these patients. Abnormal accumulation of faecal material may also cause subacute obstruction, resulting in chronic abdominal pain, and in some CF patients asymptomatic faecal masses are detectable on plain abdominal x-ray or on abdominal palpation.3 16 Although originally reserved for episodes of acute obstruction, the term meconium ileus equivalent is now often applied to any form of faecal retention in CF patients after early infancy.' 6 17
The pathological changes illustrated here are characteristic of meconium ileus equivalent. The large mass of abnormal faecal material causing obstruction may be confined to the terminal ileum or may extend into the caecum and ascending colon. On occasions it may be so firmly adherent to the inner surface of the bowel wall that removal is only accomplished by stripping of the superficial epithelium.'8 19 The tan discolouration of the gastrointestinal smooth muscle is an interesting phenomenon. Although not often commented upon, in a necropsy study this abnormality was found consistently in all CF patients over the age of 5 years. 20 Deposition of pigment was most marked in the oesophagus, ileum and appendix and the amount increased with age.20 Lipofuscin accumulation in the muscle wall of the bowel has also been found sporadically in patients with malabsorption due to a variety of other causes, and is not specific to CF.' It is thought to result from a relative lack of the fat soluble vitamin E. 20 Histologically, mucosal changes similar to those reported here have been found in all cases of meconium ileus equivalent in which pathological studies have been performed, and are always of a severe degree. Qualitatively similar abnormalities have been described in the upper small intestine, terminal ileum and colon of some CF patients who do not have intestinal obstruction.2123 Indeed it has been suggested that microscopic examination of the rectal mucosa may be a useful aid in the diagnosis of CF.22 Furthermore, the possibility that a patient has CF may first be raised after the recognition of mucus plugging within the mucosa of an appendicectomy specimen.24 However the severity of involvement of the intestinal glands varies from patient to patient and from one part of the bowel to another, and the gastrointestinal mucosa may appear completely healthy.25 26 Although the terminal ileum is always abnormal in meconium ileus equivalent, it is not clear whether the demonstration of changes in jejunal or rectal biopsies will identify patients at risk Jeffrey, Durrans, Wells, Fox of developing this complication. It has been hinted that meconium ileus equivalent is more common in survivors of neonatal meconium ileus than in CF patients who present with respiratory problems.'7
Pathological abnormalities in the gastrointestinal mucosa of CF patients are thought to result from the presence of abnormal quantities of mucin and there is increasing evidence that this build up is secondary to production of an abnormal glycoprotein. Wesley et al have reported that both the carbohydrate content and the density of intestinal mucin in CF patients are significantly greater than in controls. 27 They suggest that CF mucins are more highly glycosylated and have a more highly branched oligosaccharide structure. Both these changes would tend to cause CF mucin to gel, thus hindering clearance and predisposing to mucus accumulation. In our patient, histological studies (apart from demonstrating an obvious quantitative increase in mucin) have revealed foci of intense positivity for sulphomucin in the terminal ileum. This is an interesting finding in view of the fact that several workers have shown that the acidic mucin component of the normal small intestine is almost exclusively nonsulphated.28 29 This abnormality is, however, not limited to patients with meconium ileus equivalent; Morrissey and Tymvios have recently reported a quantitative increase in sulphomucins in the ileum of CF infants, none of whom showed evidence of intestinal obstruction. 30 The pathogenesis of meconium ileus equivalent has not been fully elucidated, although the abnormally viscous intestinal mucus together with a lack of pancreatic enzymes are thought to be of importance in this regard.3 Although a decrease in pancreatic enzymes might be expected to increase intestinal hurry by causing steatorrhoea, breakdown of intestinal glycoprotein is impaired, and part of the treatment of meconium ileus equivalent involves the administration of appropriate pancreatic enzyme supplements.6
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